esp@cenet — Bibliographic data 



1/1 ^' 



NICKEL BASED SINGLE CRYSTAL SUPERALLOY, ITS PRODUCTION 
METHOD AND GAS TURBINE HIGH TEMPERATURE PARTS 



Publication number: 
Publication date: 
Inventor(s}: 

Applicant(s): 

Classification: 
- international: 



- European: 
Application number: 
Priority number(s): 



JP2002146460 (A) 
2002-05-22 

HINO TAKEHISA; KOIZUMI YUTAKA; KOBAYASHI 
TOSHIHARU; NAKAZAWA SHIZUO; HARADA KOJI; 
ISHIWATARI YUTAKA; YOSHIOKA HIROAKI 

NAT INST FOR MATERIALS SCIENCE; TOKYO SHIBAURA 
ELECTRIC CO 

F01D5/28; C22C19/05; C22F1/00; C22F1/10; F01D5/28; 
C22C19/05; C22F1/00; C22F1/10; (IPC1-7): C22F1/00; 
C22C19/05; C22F1/10; F01D5/28 - 

JP2001 0256449 2001 0827 

JP200 10256449 20010827; JP20000261137 20000830 



Also published as 

^|JP4222540 (B2: 




Abstract of JP 2002146460 (A) 

PROBLEM TO BE SOLVED: To obtain a nickel 
based single crystal superalloy having improved 
creep strength and structural stability in a high 
temperature environment, its production method and 
gas turbine high temperature parts. SOLUTION: 
This superalloy has a composition containing, by 
weight, 4.0 to 1 1.0% cobalt, 3.5 to <5.0% chromium, 
0.5 to 3.0% molybdenum, 7.0 to 10.0% tungsten, 4.5 
to 6.0% aluminum, 0.1 to 2.0% titanium, 5.0 to 8.0% 
tantalum, 1.0 to 3.0% rhenium, 0.01 to 0.5% 
hafnium and 0.01 to 0.1% silicon, and the balance 
nickel with inevitable impurities. The total content of 
renium and chromium is >=4.0%. Also, the total 
content of renium, molybdenum, tungsten and 
chromium is <=18.0%. 
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1%. i/'Jnyto. 0 i %%##U -!^gp*^^>y'^;l/ 40 f^: 

[00 8 1] ±IS>«;bx-C>'^>*;^h<;'^!'^ffll/^T. 



fiScS73(p]*^?l*i£t73[Rltc>itLTl 0° IJtf^EftoTl/^ 
[0 0 8 2] ^(D^, §KKK-tc0 4ic:;^-r^jli{Cc!;O 

[0 0 8 3] 
[||7] 
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No.34 


l300?e[:Xlh 


1320-exai 


ii50t:x«i 




No. 35 


i3oox:xih 


1320^ xSh 


UOO-OXA 




Ho. 36 


1280*Cxlh 








Ko.37 


1280-0 X Hi 


1300X3 xfih 


UOO^xtt 




No. 38 


1320*0 Xlh 


1340'Cx5h 


IISCCX^ 




Ko.39 


liBO-CXlli 


1280-CXEh 


110O'CX4h 




iro.40 


1280'C X lh->129P'C X lh-»1300'C x Ih 


132010x511 


1150*0 X A 




Ko.41 


1280*0X111 


1320'Ox5h 


llSO-Cxtii 




Ho. 42 


laoo-cxih 


iSOO-CxBh 


ll50*Cx4h 




Ho.43 


IITO-Cxlh 


I190-Cx6h 


I100-Ox4h 




No.44 


1340'Cxih 


1360-OxSh 


L100'Ox4h 


Bo.45 


ISOOXJxlh 


1300*0x01 


9001CX^ 




Ho.46 


1300^ Xlh 


1320^X01 


1250"GxA 



[008 41 ^7 K^t^ 5 it. mmm(DunM o . 3 
^t/^L 1 3 5 0 wus.. 1 ^mmm^^m^ 1 1 o ot; 

No. 4 ui. mmtm^ic^iL%^mmwmmm. 

i^N o . 4 6 mm^w^^mm(D^^m^t l 

[0 0 8 5] ±f5limNo. 3 4:&U-'LMi|s^No. 4 6 

(D^umf^icmmm^mLTc'^. ±^nm^^. ssi 

1 0 0°C. jtsij 1 3 7M? a(D^n^TX">V-:MmU 

m^n^^'>v--mmm^ (h) ^aasbfco s:*5, is 

Co 0 8 6] 
[^8] 



30 





^ ^)-ymi»iii (h) 




Ho.34 


374.2 




Ho. 35 


246.6 




. Ko.36 


221.2 




Ho.37 


68.6 




Kb.38 


335.8 




Ho.39 . 


.236.1 




Ho. 40 


3d8.6 






; 241.5 




No.42 


• 371.4 




No. 43 


128.6 




Ho:;44 


89-7 


Ho.45 


129.0 




Ho.46 


68.9 



[0 0 8 7] S8t^-r<fc5t> 1 2 8 0*C~1340 
o. 3 4*V^LNo. 42a. i'U-'/fiS^&r^^A^g 

<. mrji^v-ywsim^^^hrcc -15. 1 2 so 

1 3 5 0 °Ct^±<!: tfcJtWJOSJil^N 0 . 44 a. 

g^^Si^SJgfi* 9 0 0 ^ i: LfcMi^N o . 4 5 
50 **>vy7l'i:.WaifiA^'>*<. 1 2 501Ci:Lfctm 
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No. 46 iiijy'^f^^Amm:k<tt^ d fc»c<fc t) 

[0 0 8 8] ti^oT. *iissmiic i^sasi^ff 

m^±ti\ 9 0 0°CA>?, 1 10 0°C<D'^m. 9 &MP- 
a^)>?>3 9 2 MP a(DJt^timc^\'^Xi>Mnfci7V~f 

[0 0 9 0] ^mmmrnvti. m2mmmmcommm<D 

9mmx 1 0 Omm«#igrB?l#iS®^>¥^f^liL/'Co K 



(13) !ltrj9200 2-1 4 6 4 60 

24 

[009 1] ^com, Kmtc 1 3 0 or.(DU&r' i ^ 
H^fiijg^^ftiiMa^isbm-i^JtTi 3 zo°ccou 

^OiiSfi-e 4 1 S^^MMS^gfiL. 8 7 0 ic® 
mm^^'t <' UMU o . 4 7 *t/xLMS^-N o ; • 5 2 

to 

[0 0 9 3] 
[«9] 







^^-7'fift»f#^ Ih) 




m (%) 


Ko,47 




347.8 


9.0 


28.6 




1000-eX1^6MPa 


789.9 


19.9 


28.6 


No.49 


1100"C/ SfiKPa . 


2987.2 


9.1 


30.6 


Mo. 60 


S0O-C/392HPa 


584.3 


23.5 


29.5 


»o.51 


U00-C/156.8HFa 


136.4 


13.5 


29/8 


Bo.52 


1000*C/24SMPa 


198.4 


23.4 


28.2 



[0 0 9 4]:ft*is "DS AND SX SUPER 
ALLOYS FOR INDUSTRIAL GAS 
TURBINES;G. L. Erlckson an 
dK. Harrls:Materials for A 
dvanced Power Engineering 
1 9 9 4" tE^$nTt/^§CMSX-40^";-yx 

-VyS.yAy^i-'? (LMP) i^li&fc{4fB:ti 

[0 0 9 5] msK^stJi^o'ic. i^')--fujmtm9 

0 0 mJ:©iSSA^O 2 ' 0 0"M P a t)(T® JS:^l^{r:fel^ 

Tfi^ mmmitmimo cms x-am^-^ u-.m 

[0 0 9 6 J iSoT. *IISSl^iiKJ:h{?, 9 0 aw 



^-4t {^{^ iwi^co ^ u -:/3tg^^f 9 0 0 °m± 

2 0 0 M P a tXT©jS;^l§?{CfeV^T{i. m 2 

[0 0 9 7] ^immmm r^i o." ^i n 
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[ 0 0 9 8T " 

mi 0] 







Co 


Cr 


Mo 


W 


Al 


71 


Ta 


Re 


SI 


Hf 


Y 


U 


Ce 


Ni 




K0.5S 


7,8 


4.9 


1.9 


8.7 


5.3 


0.6 


6.0 


2.4 


0.01 


0.1 


0.01 






Bal. 


No. 54 


7.8 


4.9 


1.9 


8.7 


5.3 


0.5 


8.0 


2.4 


0.01 


0.1 




0.01 




Bal. 


Ko.55 


7.8 


4:9 


1.9 


8.7 


6.3 


0.5 


6.0 


2.4 


0.01 


0.1 






0.01 


Bal. 




No. 56 


7.8 


4.9 


1.9 


8.7 


5.3 


0.5 


6.0 


2.4 


0.01 


0.1 








Bal. 


No. 57 


7.8 


4.9 


1.9 


8.7 


5.3 


0.5 


6.0 


2.4 


O.OL 


0.1 


0.5 






Bal. 


No^58 


7.8 


4.9 


1.9 


8.7 


5.3 


0:5 


6.0 


ZV4 


0.01 


0.1 




0.5 




Bal. 


Ho. 59 


7.8 


4.9 


' 1.9 


8.7 


5.3 


0.5 


6.0 


2.4 


0.01 


0.1 






0.5 


Bal. 



10 0 9 91 mi ot!:. mmm^^zftmmco-^^m so ^^lt^^So iimm«dsj^^no. sauo. i%fi^T 
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(D^ -J h U -^A^^^L. Kf4N o . 5 4 ti 0 . 1 * [0 1 0 3 ] S 1 1 itSJ^Ji3<}:tf^£*0iJti:o 

©No. 5 6«-r>y hU'y'A, ^y^yfeitf-bU'i'A ^DbfcNo. 5 3. 5 4, 5 5©^{bfiMiiiinaa 

OV^-ftlt^.S^l/^-^^T-feSo tb^^JONo. 57~ 0. 7 6 1 -0. 8 9 8 m g/ c m' i:i!>^V^^*i:* 

No. 5 9t±. ^n^tl-f h U "^A. ^y:?!^*^^^^ !?, 'T^yhU'J'A. -^^tJfy, -fe'J-i^A^^iOLTV^^S: 

■feyi/A^^jijSKm&iiLtc^^rEfeS. t/>Jti!e0!lNo. 5 6.,-^3itlK»Lfc.ttS!^0>lN o. 5 

CO 1 0 0] USEM. i:b^^Jilt>?lfet^fe{^^t)A1fJg 7, No. 5 8. No. 5 9 iC^f LTMif ftW^{b1t1i 

^b^k^7J<®^l^?s^cTX'yg^>^■■;&^f^/^. ^w-^Wf^ lo Co i o 4] ^ .s r^fi. m\2. m \ 3) 

01 t^-ri>-'>->'7.ici»^or^MS%fTofco /N^^-j^Afeith's/Un^tinvi, ^m. ts^m-iskxs 

CO 1 0 1] ■^Umit^K-O^^ri.t. i;;l/n-^AOl^-fttA^*-g-.#L. A^oJigPA^^y ^y;!/ 

Co 1 0 2] Co 1 0 5] 

Cgi 1] 20 CS12-] 



« ^14 


( Bg/ca^ ) 


No.63 


0.898 


II0.S4 


0.788 


No. 55 


0.761 


Ko.56 


1,117 


310.57 


1.698 


Vo.58 


1.668 


Ho. 69 


1.766 







Co 


Cr 




W 


Al 


Ti 


Ta 


Re 


Si 


Hf 


c 


B 


Zr 


Ht 




No. 60 


7.8 


4.9 


1.9 


8.7 


5.3 


0.5 


6.0 


2.4 


0.01 


0.1 


0.05 






BaL. 


N0.6I 


7.8 


4.9 


1.9 


8.7 


5.3 


0.5 


6.0 


2.4 


0.01 


0.1 




0.005 




BaL. 


lid.62 


7,8 


4.9 


1.9 


8.7 


5.3 


0.5 


6.0 


2.4 


0.01 


0.1 






0.03 


B&l. 


mm 


iro.63 


7.8 


4.9 


1.9 


8.7 


5.3 


0.5 


6.0 


2.4 


0.01 


0.1 








Bal. 



Co 1 0 6] *i 2ic. m.t^'^\^^utm.m(D^±^^ 

L T V ^ mMMoiW:^ No. 6 0 1± 0 . ' i- XlXl^ 

-•^7A^#wrs-a^T'S5„ >in\z.n\.. \mm(r>}i 
CO 1 0 7] mmm. mmt%,^\mm\^ii^tmi^ 



ioiL. Jgg 1 1 0 0 "C. fS:^I 1 3 7 M P a (OizMMW 
CO 1 0 8] 

c^i 3] 



(15) #F»9200 2-1 4 6 4 60 

27 28 







#V (X) 


fib (%} 


Ko.60 


146.6 


20.6 


30.7 


No.61 


125.8 


26.2 


20.6 




178J0 


25.4 


20.6 


Hd.63 


70.8 


20.6 


20.3 



maLtcmmmow^}^ o . so. no. ei. no. ■ im^(om^^jimm} 

6 2 it. cn^^^taLri^^r^i^itmicoUMN o. 6 lO C0 1 ] *^B«olg 1 USSmtcfcnt^, lli8s0>J*5J;O" 

[0 1 10] t^±o*s«*>B. *^M}g^{i:infi\ m mm^T^t-wm. 
[01 1 1] yx^^fao 



imn [02] 




(16) 



#BH2002-1 4 6 4 60 



s 





















i ; 
,, — B — Sfel&ffi 













i i 
...4 i . 










f } 


















































1 . i. . 



2t 27 28 29 30 31 32 33 



7— vva'5/«7>— * 
LMP = Ttao+iogtoxior* 

T:aBC 
t:attB»IQ 



[@6] 



IZSOCXEh 




(51)Int.ei;'': .. 
C 2 2 F 1/00 



6 9 1 



6 9 3 



^M!«0<ti-rl5=p]^lT@2#l€ i&lL 



F I 

c 2 2 F 1/00 



f-v3-K cm) 



6 5 OD 
6 9 1 B 
6 9 1 C 
6^ 3 A 



azmm^ mm /s^ 
(72)^^# ?s 

F^-A(##) 3G002 EA06 



